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•  Most frequent serotype of Salmonella in Austria: 

  1993-2010; S. Enteritidis 81% 

 

•  Main sources of infection: eggs / egg products 

 

•  Important reservoir: laying hen flocks 

 

•  Most frequent phagetype (PT) in Austria:  

  1993-2010; PT4: 59% 

 

Salmonella Enteritidis in Austria 
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Control measures for laying hen flocks in Austria, 
„Geflügelhygieneverordnung“ 2007/2008 
  ( Poultry Hygiene Regulation ) 

• Regulatory 15-week operator monitoring program  
- 2 paired boot swabs 

• Annual regulatory monitoring program  
- 2 paired boot swabs 

- 150g dust sample 

- faeces sample for antimicrobial substances 

 

     If sample(s) positive for S. Enteritidis, S. Typimurium 

  - Marketing ban for table eggs 

  - Testing 4000 eggs  positive  culling 

      negative    lifting ban 
 

• Compulsory vaccination of laying hens against   
S. Enteritidis, since 2008 
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Time sequence of the 2 S. Enteritidis PT4 outbreaks  

- 5 S. Enteritidis PT4 cases among  

soccer camp participants (21-29 Aug.)  
 
- Hotel of camp received eggs from laying holding X 

Start of investigation by AGES 
4 

- A cluster of 4 S. Enteritidis PT4 cases associated 
with egg exposure linked to laying hen holding X 
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Case definition for  
the soccer camp outbreak 

•Probable outbreak case 

(i) participated in the soccer camp in the hotel from 21-29 Aug. 

(ii) fell ill at the earliest on 22 Aug. with diarrhea or vomiting 
 

•Confirmed outbreak case  

- fulfilling criteria (i) and (ii)  

- had a laboratory-confirmed infection of S. Enteritidis PT4 
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34 persons fulfilled the outbreak case definition  

Outbreak description 

Hypothesis: 
Outbreak pattern: 
indicated (a) point source(s) 
 
Food served by kitchen of the hotel 
most likely source of contamination 

Confirmed cases (n=10)

Probable cases (n=24)
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Objectives 

•To identify the source(s) of the infection with the 
outbreak strain  

 

•To identify the likely reservoir of the outbreak strain  
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Method 
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• Retrospective cohort study 

 

• Cohort of interest: N= 143 

- 123 players, 20 others: trainers and accompanying persons   

 

• Exposure of interest: 

- 55 food items served from 24-28 Aug. by hotel kitchen 
  

• Data ascertainment by questionnaire: 

- Self-administration, telephone or face-to-face interviews 

 

• Analysis 

- Food-specific cohort analyses by day 

- Food-specifc AR, RR and 95%CI 

Analytical-epidemiological investigation 
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• Stool samples 

- from outbreak cases 

- from staff members of hotel A (n=12) 
 

• Environmental samples 

- from traced back laying hen holding 

- from hotel kitchen 

 

• Salmonella isolates 

- Serotyping 

- Phage-typing 

- Genotyping by variable number of tandem repeats 
(VNTR)-analysis  

Microbiological investigation 
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RESULTS 
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Source(s) of infection 

Food item RR 95% CI p-value 
% of cases 

exposed 

Noodle made on site 
(Spätzle) 

2.68 1.20-5.99 0.008 82 

Hamburger  
(Faschierte Laibchen) 

2.70 1.13-6.45 0.012 85 

Noodle and hamburger made on-site out of eggs  

Eggs: most likely source of contamination with outbreak strain 
 

 tracing back source of outbreak strain 
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Time sequence of control measures 

Laying hen holding X, 
 including flock A and B 

Flock A tested positive for S. Enteritidis PT4  

Flock B tested negative for S. Enteritidis  

Flock A eggs condemned as industrialized eggs  
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Flock A culled 
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Microbiological findings 

Stool samples from staff members  

Environmental samples from the hotel kitchen 

- negative for Salmonella spp.  

 

Genotyping of isolates from 

- Previous 4 cases: VNTR pattern 8-6-5 

- Flock A dust:   VNTR pattern 8-6-5  

- Outbreak cases:  VNTR pattern 8-6-5 
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Discussion 

 

•Eggs from flock A already condemned as industrialized 

eggs could be falsely declared as table eggs  
 

- Illegal distribution of eggs determined for industrial use 

has been documented previously in Austria 
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Conclusion 

 Our findings underline the potential to identify pitfalls of 

regulatory responses in risk management. 

 

 Despite mandatory vaccination of laying hen flocks, eggs 

remain an important source of infection with S. Enteritidis.  
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